This review summarizes the pathological features of diabetic retinopathy. The lesions occurring in the diabetic retina have been described over many decades using descriptive and experimental approaches based on clinical studies on patients, human post-mortem material, animal models and various in vitro systems. We have also accumulated a wealth of knowledge about basic molecular mechanisms and key pathogenic processes that drive these abnormalities in diabetic retina. Despite these advances, there are still limited therapeutic options for diabetic retinopathy with those currently available only addressing late-stage disease. With a particular focus on the earlier stages of diabetes, there is growing appreciation the complex neuronal, glial and microvascular abnormalities which progressively disrupt retinal function. This is especially true from the perspective of the neurovascular unit during health and disease. Based on a strong appreciation of cellular and molecular pathology that underpins diabetic retinopathy, further advances are anticipated as we drive towards development of efficacious therapeutic options that can address all stages of disease.
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Basic retinal neuronal structure and its oxygenation
The human retina consists of three layers of nerve cell bodies interspaced by two plexiform layers of synapses. Rod and cone photoreceptor cell bodies are located in the outer nuclear layer, bipolar, horizontal and amacrine cells are found in the inner nuclear layer and ganglion cell bodies and displaced amacrine cells form the ganglion cell layer. Photoreceptor cells connect to second order neurons, primarily bipolar and horizontal cells, and second order neurons connect to ganglion cells in the inner plexiform layer. Ganglion cell axons form the nerve fibre layer which transports the visual signal through the optic nerve to the visual cortex in the brain. The retina has exceptionally high metabolic demands with neural function being dependent on the constant availability of oxygen and nutrients. Therefore, two vascular beds nourish the retinal neuropile, each with distinct anatomy and function. Lying beneath Bruch's membrane, the choriocapillaris is a dense network of highly fenestrated capillaries derived from the posterior ciliary artery which oxygenates the outer retina. The intra-retinal vasculature is an end-artery, multi-layered capillary network perfusing the inner retina.
Maintenance of retinal homeostasis by the vasculature
Retinal capillaries are the key interface for exchange of nutrients, oxygen and metabolites between the neuropile and the circulation. They are composed of non-fenestrated endothelial cells surrounded by supporting pericytes and glial endfeet. Cell-cell communication in the capillary unit is achieved via gap junctions or through their shared basement membrane (BM). Together these component cells regulate blood flow to compensate for changes in retinal oxygenation and ocular perfusion pressure (Flammer & Mozaffarieh, 2008) . While the choriocapillaris is under the influence of autonomic innervation from sympathetic nerves, the intra-retinal vasculature is autoregulated in response to metabolic demands of the neurons (a phenomenon known as neurovascular coupling) (Kur, Newman, & Chan-Ling, 2012) . Autoregulation ensures a constant retinal blood flow and ensures that delivery of oxygen and nutrients matches the activity of defined regions of the neural retina. For instance, light to dark transition as well as light stimulation in certain areas of the retina results dynamic changes to vessel diameter and blood flow (Kur et al., 2012) .
Oxygen distribution varies across the retina and this corresponds to the consumption rates of different cell-types. For example, the photoreceptors have very high oxygen demands and thus the highest levels of oxygenation occurs in the choroid (Caprara & Grimm, 2012) . Photoreceptors remain depolarised in the absence of light and maintenance of the ''dark current" requires the activity of energy-consuming Na 
